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A free-flowing powder containing a food-improving surface-active substance selected from organic esters of lipid nature 
such as whipping or aerating emulsifiers which are glycerol or polyglycerol partial esters with edible fatty acids, is made by spray- 
drying an emulsion containing the surface-active subtance, a vegetable protein, such as a cereal protein, e.g. wheat protein, or a 
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A SPRAY— DRIED POWDER PRODUCT, A METHOD OF PRODUCING SAME AND 
A FOOD PRODUCT MADE WITH THE PRODUCT. 



The present invention relates to a method for preparing a 
powder containing a food-improving surface-active substance 
5 selected from organic esters of lipid nature, to such a 
product per se and to a food product made with such a pro- 
duct. 

Certain surface-active products, e.g. emulsifiers or aerating 
agents for use in the food industry, such as e.g. partial 
10 fatty acid esters of glycerol or glycerol condensates, are 
substances of a fat-like consistency and behaviour, or ex- 
pressed in another manner, substances of a lipid nature. 

For convenient addition to the products which they are to 
aerate or emulsify, e.g. cake mixes or batters, they are 
15 suitably used in the form of a free-flowing powder. 

Conventionally, such powders are prepared by a spray-drying 
process where an emulsion made from a milk product such as 
skim milk and the surface-active substance is spray-dried, as 
skim milk had been found to be a suitable carrier resulting 
20 in a powder which retains a high proportion of the surface- 
active property of the substance in question. However, milk 
produces are generally relatively costly raw materials. 
Furthermore, milk products may contain components which are 
not tolerated by certain consumers. 



25 From WO 86/06937 it is known to prepare surface-active sub- 
stance-containing free-flowing powders by mixing one or more 
surface-active substances with one or several particulate 
carriers such as wheat starch or rice starch and subjecting 
such a mixture to an extrusion process. 
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JP 73 035461 discloses the preparation of a spray-dried refor- 
ming agent comprising soy lecithin, soy protein and 
saccharified starch. 

Disclosure of the invention 

5 The present invention provides an economic method for prepa- 
ring a desirable free-flowing powder containing a % food-impro- 
ving surface-active substance by spray-drying without being 
dependent on the use of skim milk or milk protein, the method 
of the invention being characterized by using a vegetable 

10 protein, which is a cheap and readily available carrier. In 
spite of the fact that the method of the invention is not 
based on the use of skim milk or milk protein, the resulting 
free-flowing powder nevertheless retains the valuable food- 
improving surface-active properties of the surface-active 

15 substance to an extent similar to or better than the spray- 
dried powders prepared using the conventional method based on 
skim milk or milk protein. In addition, the invention makes 
it possible to provide excellent free-flowing powdery sur- 
face-active substances which do not contain substances such 

2 0 as milk proteins to which some consumers may be allergic. 

Thus, one main aspect of the invention relates to a method 
for preparing a powder containing a food- improving surface- 
active substance selected from organic esters of lipid 
nature, the method comprising spray-drying an aqueous suspen- 
25 sion containing the surface-active substance and a vegetable 
protein to obtain a free-flowing powder having a water con- 
tent which is at the most 6 wt%. 

In a further main aspect, the present invention relates to a 
free-flowing powder product consisting of particles, each 
30 particle containing 10-80 wt% of a food-improving surface- 
active substance selected from organic esters of lipid 
nature, and a vegetable protein, the content of the protein 
being in the range of 4 to 3 0 wt%, calculated on the dry 
matter of the particles. 
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In a still further aspect, the present invention relates to a 
food product: made with the powder as defined herein. 

In the present description and claims, the term "food-im- 
proving surface-active substance" designates a surface-active 
substance which is used as an additive to or component in 
food products where its surface-active properties confer 
desired properties to the food products. Typically, the food- 
improving surface-active substance is a substance which, in 
the food product to which it is added, confers or improves 
whipping, emulsifying, stabilizing, texture- improving and/or 
aerating properties. The food product may, e.g. be a meat 
product, a salad dressing, a bakery product, a milk product, 
an ice-cream product or a confectionery product. Bakery 
products constitute a very important class of products in 
which surface-active substances are used for conferring or 
improving whipping, emulsifying, stabilizing, texture-im- 
proving and/ or aerating properties of the doughs or batters 
from which the bakery products, such as bread, cakes and 
biscuits are made* 

20 In the present description and claims, the term "organic 

ester of lipid nature" designates surface-active esters of 
lipid nature of 

organic hydroxy group-containing compounds, such as 
^olyhydric alcohols, 

25 with 

organic acids, typically partial esters with edible fatty 
acids such as lauric acid, myristic acid, palmitic acid 
and stearic acid and optionally additionally with lactic 
acid, citric acid, malic acid, succinic acid, tartaric 
3 0 acid or acetic acid. A special type of surface-active 

organic esters of lipid nature is constituted by hydroxy 
acids ester if ied at their hydroxy group, such as lactic 



10 
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acid ester if ied with a fatty acid, the esters being 
optionally neutralized with calcium or sodium. 

The surface-active esters of lipid nature have a greasy 
feeling and are substantially insoluble in water at room 
5 temperature, but soluble in alcohols, ethers and other fat 
solvents. 

An important type of surface-active organic esters of lipid 
nature is constituted by the above-mentioned partial esters 
of polyhydric alcohols which are useful, e.g. as emulsifiers 
10 in bakery products. 

Examples of such partial esters of polyhydric alcohols are 

partial esters of a polyhydric alcohol selected from 
ethylene glycol, glycerol, propylene glycol, condensates 
of propylene glycol, condensates of ethylene glycol, 
15 condensates of glycerol, and sugars, e.g. sucrose or 

sorbitol, 

with 

edible fatty acids, optionally further esterified with 
lactic acid, citric acid, malic acid, succinic acid, 
20 tartaric acid and acetic acid (but still being partial 

esters) ; and mixtures thereof. 

It will be understood that the term "surface-active sub- 
stance" covers as well a surface-active substance which 
consists of one or substantially one chemical entity as a 

25 surface-active substance which consists of a mixture of 

different chemical entities. Many food emulsifiers are made 
from starting products which are mixtures; for example, in 
the production of a polyglycerol partial fatty acid ester 
product, the glycerol reactant may be a mixture of glycerol, 

30 diglycerol and higher glycerols, or a certain condensation 
may take place in the esterif ication or reesterif ication 
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process whereby diglycerol and higher glycerol condensates 
are formed from monomeric glycerol, and/or the acid reactant 
may be a mixture, e.g. hardened tallow fatty acids. In addi- 
tion , two or more products (which, thus, in themselves may be 
5 mixtures) may be mixed to obtain a combination with a par- 
ticular desired range of properties. 

In especially interesting products of the invention, the 
surface-active substance is a food- improving surface-active 
agent, e.g. a dough-improving agent, a dough or batter emul- 
10 sifier, a meat product emulsifying agent, an aerating agent 
for use in the food or bakery industry, an ice-cream emul- 
sifier, a crystal growth-modifying agent for use in confec- 
tioneries and optionally a pharmaceutical surface-active 
agent and/or a cosmetic surface-active agent. 

15 In the present description and claims, the term "vegetable 
protein" designates a protein of vegetable origin, in other 
words a protein obtained from or contained in vegetable 
material. 

The vegetable protein may be added in the form of a protein 
20 product substantially comprising protein i.e. a vegetable 

protein isolate or a protein concentrate e.g. containing at 
least 65 wt%, such as at least 80 wt% or even at least 90 wt% 
of protein. Less concentrated vegetable products may also be 
used— and as will appear from the following, vegetable pro- 
25 ducts containing both protein and a large proportion of 

carbohydrate may be used. Wherever figures are given herein 
for the vegetable protein, the figures indicate the content 
which is constituted by the vegetable protein and not the 
total amount of a vegetable protein-containing product added. 

3 0 Two important types of sources of the vegetable protein are 
leguminous seeds and cereals. In the present context, the 
term "leguminous seeds" is used to designate seeds derived 
from plants belonging to the botanic family Fabaceae . 



WO 94/08468 



PCT/DK93/00333 



Leguminous seeds have as a common characteristic a high 
content of protein, typically in the range of 25 to 38 wt% 
calculated on dry matter. Such leguminous seeds include peas, 
beans, soybeans, lupines and a range of different varieties 
5 of lentils. Examples of useful leguminous seed sources of 
proteins are peas (seed from plants belonging to the genus 
Pisuml, soybeans (seeds from plants belonging to the genus 
Glycine) . and beans (seeds from plants belonging" to the genus 
Phaseolus) . A leguminous seed source of proteins which has 
10 been found to give excellent powder products is navy beans 
(seeds from plants belonging to the species Phaseolus 
vulgaris) . 

Other commercially available protein products which have been 
found to be useful are proteins of cereal origin, e.g. pro- 
15 teins derived from the group of cereals comprising rice, 

wheat, rye, barley, oat and maize. In one preferred embodi- 
ment, wheat protein is used. 



The aqueous suspension subjected to the spray-drying will 
normally contain a carbohydrate or a mixture of carbohydrates 

20 in addition to the surface-active substance and the vegetable 
protein. The incorporation of a carbohydrate is preferred 
because carbohydrates are generally cheaper than vegetable 
protein and because use of vegetable protein alone may result 
in a high viscosity which may cause problems during pro- 

25 cessing in the spray-drying tower. 

The carbohydrate (s) may be selected from monosaccharides, di- 
saccharides , trisaccharides , oligosaccharides , polysaccha- 
rides and mixtures thereof. Examples of suitable monosaccha- 
rides are glucose, fructose, galactose, mannose, sorbitol, 
30 mannitol, dulcitol , inositol , D-ribose, D-2-deoxyribose, L- 
arabinose and D-xylose. Examples of suitable disaccharides 
are selected from the group consisting of sucrose, lactose, . 
maltose, and trehalose. 
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Examples of suitable oligosaccharides are maltodextrins, and 
examples of suitable polysaccharides are native starch, 
modified starch, and starch hydrolysates. As native starch 
may be used starch of any botanical origin such as potato 
5 starch, rice starch, maize starch, waxy maize starch, other 
native cereal starches or tapioca starch. Examples of suit- 
able modified starches are acetylated distarch adipate, 
acetylated distarch phosphate and hydroxypropyl distarch 
phosphate. 

As used herein, the term "starch hydrolysates" include starch 
of any origin which has been subjected to varying degrees of 
hydrolysis resulting in a mixture of carbohydrate molecules 
of varying sizes. Commercial starch hydrolysates are fre- 
quently referred to as dextrins or maltodextrins. Such pro- 
ducts may contain an amount of sweetening, low molecular 
compounds, e.g. maltose and glucose. In starch hydrolysate 
products, the content of such low molecular compounds is 
frequently referred to as "dextrose equivalent" (DE) . In 
certain embodiments of the present invention, a starch 
hydrolysate containing a high amount of sweetening degrada- 
tion products may advantageously be used, e.g. starch hydro 
lysates having a DE of at least 5, such as at least 10, e.g. 
at least 12, at least 15 or at least 20. 

The water content in the aqueous suspension subjected to the 
25 spray-drying is in the range of 40 to 95 wt%, normally in the 
range of 40 to 80 wt%. Provided that the viscosity of the 
suspension can be maintained at a reasonably low level, such 
as at the most 4000 cps, preferably at the most 3000 cps, the 
upper limit of the water content can be somewhat lower, which 
30 means that a range of 40 to 70 wt%, such as a range of 40 to 
60 wt%, calculated on the weight of the total suspension, may 
be useful. Generally speaking, a water content as low as 
possible is preferred because of the energy consumption 
involved in the removal of the water in the spray-drying. 



15 
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The content of the surface-active substance (s) in the suspen- 
sion is typically in the range of 1 to 8 0 wt%, calculated on 
the dry matter of the suspension, such as 10 to 80 wt%, e.g. 
in the range of 2 0 to 70 wt%, preferably in the range of 25 
5 to 70 wt%. When the vegetable protein is derived from le- 
guminous seeds, such as navy beans, it has been found that a 
typical readily obtainable range for the content of the 
surface-active substance is 25 to 60 wt%, such as 35 to 55 
wt%. When the vegetable protein is derived from a cereal, 
10 such as wheat, it has been found that a typical readily 

obtainable range for the content of the surface-active sub- 
stance is 25 to 50 wt%, e.g. 25 to 45 wt% . 

The content of the vegetable protein in the aqueous suspen- 
sion is normally in the range of 4 to 30 wt%, calculated on 

15 the dry matter of the suspension, such as in the range of 8 
to 25 wt%, e.g. 10 to 2 0 wt%. It is believed that the func- 
tion of the vegetable protein in the spray-drying is to 
stabilize the suspension to obtain the maximum degree of 
homogeneity, thereby yielding a spray-dried product in which 

20 the surface-active substance is exposed and readily available 
to the components of the products in which it is to exert its 
surface-active properties. 

When a carbohydrate is added to the aqueous suspension, the 
amount added is preferably one which results in a ratio 
25 between the carbohydrate and vegetable protein which is in 

the range of 90:10 to 50:50, such as in the range of 90:10 to 
70:30, preferably in the range of 85:15 to 70:30, one example 
of such a range being 40:60 to 60:40. 

The ratio between the carbohydrate and the vegetable protein 
3 0 is preferably balanced between two requirements. One is the 
requirement of obtaining, with the combination of the carbo- 
hydrate and the vegetable protein, an optimum carrier for the 
surface-active substances yielding a spray-dried product in 
which the surface-active substance is exposed and readily 
35 available as discussed above. The other requirement is to 
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optimize the drying process in the spray-drying tower, i.e. 
to avoid that the more or less dried aqueous suspension 
sticks to the walls in the spray-drying tower, thereby re- 
ducing the yield of the free-flowing powder. 

5 While a suitable balance between the above-mentioned require- 
ments seems to be favoured by a suitable adjustment of the 
ratio between the vegetable protein and a carbohydrate, it is 
contemplated that such a balance could also suitably be 
favoured by the use of chemically , e.g. enzymatically , 

10 modified vegetable proteins or derivatized vegetable proteins 
having properties which on the one hand function in a 
"vegetable protein-like manner" to ensure the attainment of 
the desired exposure and availability of the surface-active 
substance and on the other hand have properties resembling 

15 the properties of the carbohydrates with respect to avoiding 
reduction of the yield of the free- flowing powder. 

When there is no requirement that the product according to 
the present invention is one which can be tolerated by a 
person suffering from allergy to milk proteins, milk protein- 

20 containing products including liquid milk, milk powders of 
full fat milk, skim milk, whey or suspended powders derived 
from milk, e.g. whey protein or sodium caseinate, may for 
certain uses of the product be incorporated in the aqueous 
suspension. Thus, it has been found that a powder product 

25 conta-ining a surface-active substance which is a whipping or 
aerating emulsifier, which powder product contains a minor 
proportion of milk protein in addition to the vegetable 
protein, e.g. 1-5 wt% of milk protein, calculated on the dry 
matter of the suspension, may have improved whipping pro- 

30 perties compared with a powder product merely containing 
vegetable protein. 

A minor amount of a base may be incorporated in the aqueous 
suspension. A suitable base is one selected from the group 
consisting of sodium hydroxide, potassium hydroxide, sodium 
35 carbonate and potassium carbonate and inorganic phosphates 
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such as inorganic hexametaphosphates , inorganic diphosphates, 
inorganic orthophosphates , inorganic triphosphates and inor- 
ganic polyphosphates. 

The addition of a base and especially addition of a phosphate 
5 improves the possibilities of complex-binding proteins in the 
spray-drying tower and thereby improving the yield of the 
powder product. The base content may typically be in the 
range of 0.1 to 10 wt%, calculated on the suspension, pre- 
ferably in the range of 0.2 to 5 wt% , such as in the range of 
10 0.5 to 2.0 wt%. This will normally correspond to a molar 
concentration of the base in the range of 0.1 to 1.0 M, 
preferably in the range of 0.2 to 0.8 M, such as in the range 
of 0.4 to 0.6 M. 

The aqueous suspension to be spray-dried is suitably prepared 
15 by suspending, with agitation, the dry matter components in 
water, and preferably subject the suspension to an 
emulsif ication treatment followed by a homogenization treat- 
ment. 

The selected surface-active substance may have a low melting 
20 point and thus be in a liquid form at ambient temperature, or 
it may have a melting point which is above ambient tempera- 
ture. When a surface-active substance is used which is not in 
a liquid form at ambient temperature, it is normally pre- 
ferred to melt the surface-active substance before it is 
25 suspended of the surface-active substance to the aqueous 
suspension. 

As mentioned above, the aqueous suspension is preferably 
emulsified, i.e. the surface-active substance of the aqueous 
suspension is dispersed uniformly in the water phase, by 
30 recirculation by means of a pumping equipment, such as a gear 
pump, for a period of time which is normally in the range of * 
0.5 to 90 minutes, to obtain an aqueous emulsion in which the 
surface-active substance is present in the form of small 
particles or globules, thereby conferring the emulsion with a 
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milky appearance. The particles or globules of the emulsion 
will have diameters which are presumably in the range of 
about 6-10 /um and will tend to precipitate slowly, within a 
few hours at ambient temperature. 

5 The emulsified aqueous suspension is preferably homogenized 
to obtain a system in which the particles or globules are so 
small, presumably about 1-2 jxm, that they will nc3t precipi- 
tate until after a period of about 4 to 6 hours at ambient 
temperature . 

10 The homogenization may be performed by means of a pressure 
homogenizer, typically at a pressure in the range of 25 to 
250 kp/cm 2 , preferably in the range of 50 to 200 kp/cm 2 , more 
preferably in the range of 60 to 150 kp/cm 2 , most preferably 
in the range of 70 to 125 kp/cm 2 and at a temperature in the 

15 range of 10 to 100°C, preferably in the range of 20 to 90°C, 
such as 60-90°C. 

When the vegetable protein is derived from beans such as navy 
beans, whole beans may be used as a single component protein 
and carbohydrate supply. The beans also contain about 17 wt% 

20 of fibres; the fibre content may be advantageous to some uses 
of the surface-active substance. It is preferred to heat 
treat the beans mixed with water to decrease the activity of 
proteinase inhibitors by about 90% and to inactivate the 
content of lectin before the emulsifying and homogenization 

25 process. The heat treatment may be carried out by means of a 
process tank supplied with a heating mantle and a turbo- 
wheel. The mixture of beans and water may be heated to 100 °C 
and may be boiled for a period of 12 to 25 minutes such as 
for a period of 15 minutes. 

3 0 The aqueous suspension, which has preferably been emulsified 
and homogenized, is subjected to spray-drying in a spray- 
drying equipment comprising a spray-tower, for a period of 
time which is in the range of 5 to 12 0 seconds, preferably in 
the range of 10 to 100 seconds, more preferably in the range 
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of 15 to 70 seconds and most preferably in the range of 2 0 to 
50 seconds. The temperature in the spray tower is typically 
in the range of 75 to 300°C, more preferably in the range of 
120 to 250°C and most preferably in the range of 160 to 
5 2 00 °C. In a preferred embodiment, the inlet temperature is in 
the range of 150 to 250°C, preferably in the range of 175 to 
225°C and more preferably in the range 185 to 210°C such as 
about 190 °C / and the outlet temperature in the spray tower is 
in the range of 50 to 150°C, preferably in the range of 75 to 
10 125°C and more preferably in the range of 85 to 110°C such as 
about 90°C. 

The resulting powder typically consists of smooth and sub- 
stantially spherical particles many of which are agglomerated 
in grape-like clusters when viewed under a microscope. 

15 The particle size of the resulting spray-dried powder is 
normally in the range of 5 to 200 pm, e.g. in the range of 
5-100 tim, such as 10-100 jim. When the vegetable protein is 
derived from leguminous seeds, the particle size of the 
powder product will often be in the range of 20 to 90 /xm, 

20 preferably in the range of 40 to 7 0 jm. In a further pre- 
ferred embodiment, where the vegetable protein is derived 
from a cereal, such as wheat, the particle size of the powder 
product is in the range of 5 to 4 0 ^m, preferably in the 
range of 10 to 20 /Ltm. 

25 If a desired small particle size of the powder is not 

obtained by the spray-drying process, the spray-dried powder 
may be further comminuted e.g. by a milling or a rolling 
process. It is often preferred to sieve the powder to obtain 
a fraction with a narrower particle size, e.g. using a vibra- 

30 ting screen. The fraction or fractions outside the desired 
narrow particle size may be recirculated by incorporation in 
a suspension to be spray-dried, etc. 

The resulting spray-dried free-flowing powder has a water 
content at the most 6 wt%, preferably at the most 4 wt%> and 
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will contain the surface-active substance and the vegetable 
protein in a ratio which is dependent on the ratio in which 
they were incorporated in the suspension, normally in the 
range of 90:10 to 70:30, preferably in the range of 85:15 to 
5 70:30. 



While the food-improving surface-active substances can have 
many functions, in particular as emulsifiers, such as 
described above, one property possessed by many interesting 
surface-active substances for use in, e.g. , bakery products, 

10 is a property as a whipping or aerating emulsifier, such as 
described above. One of the features of the present invention 
is that it has been found possible to spray-dry such whipping 
or aerating emulsifiers with substantial retainment of their 
whipping properties, in spite of the fact that the milk 

15 carrier has been replaced with a vegetable protein. This may 
be taken as a general indication of retainment of also the 
other above-mentioned valuable emulsifier functions in the 
spray-drying process of the invention. 

In one interesting embodiment, the free-flowing powder is one 
20 containing a surface-active substance which is a whipping 
(aerating) emulsifier, and the product, when tested in the 
Whipping Test as defined herein, results in a specific volume 
after 8 minutes of whipping which is at the most 500 g/1 such 
as 450 g/1, preferably at the most 430 g/1, more preferably 
25 at the most 410 g/1 and most preferably at the most 390 g/1 
and in particular at the most 370 g/1 such as at the most 350 
g/1. Advantageously, the specific volume after 4 minutes of 
whipping is at the most 500 g/1, such as at the most 47 0 g/1, 
preferably at the most 450 g/1, more preferably at the most 
30 430 g/1, most preferably at the most 410 g/1 and in particu- 
lar at the most 390 g/1. 

The free-flowing powder of the invention may be used in the 
same manner as known food- improving substances, such as known 
emulsifiers, for the same purposes. Thus, e.g., it may be 
35 added to the products or mixtures to be improved, e.g. emul- 
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sified or aerated, in an amount which is normally in the 
range of 0.1 to 5 wt%, calculated on the food product, typi- 
cally 0.2 to 3 wt%. 

The invention also relates to a food product made with the 
5 powder product. The food product of the invention may be in a 
state in which the presence of the particles of the powder 
can still be ascertained as such, e.g. a dry cake mix, or it 
may be a processed food product in which the product has 
exerted its activity, e.g. a baked bread or cake, such as a 
10 sponge cake or a Swiss roll. 

In various specific embodiments, food products in which the 
product is used may comprise at least one food ingredient 
such as a sweetening agent, a fat-containing ingredient, a 
cereal ingredient, nuts, a dietary fibre-containing ingre- 

15 dient selected from a vegetable, a fruit and seeds. More 

specifically, suitable food ingredients may be selected from 
sweetening agents including sugars and synthetic sweetening 
agents such as aspartame and cyclamates; fat-containing 
ingredients including butter, margarine, shortenings, veget- 

20 able oils and fats and animal oils such as oil derived from 

marine animals; cereal ingredients, e.g. flours, starches and 
bran products; tuber-derived ingredients including starches; 
nuts, e.g. walnuts, almonds, hazelnuts or peanuts; and die- 
tary fibre-containing ingredients selected from vegetables, 

25 fruits and seeds. 

Furthermore, the food product may comprise at least one 
further food-improving additive which may be an acid, a base, 
a salt, an emulsifier, a stabilizing agent, a thickening 
agent, a preserving agent, an antioxidizing agent, an anti- 
30 caking agent, a colouring agent, or a flavouring enhancer or 
modifier. 

The invention is illustrated further in the following 
examples: 
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MATERIALS AN D METHODS 



Surface-active M ixture A 



A mixture of 



parts by weight 



5 Palsgaard® 1032: edible fatty acid 

partial diglycerol ester* 53.6 

Palsgaard® 0404: glycerol monoester of 

an edible fatty acid further monoester if ied 

with lactic acid 31.2 

10 Palsgaard® 3502: monomeric glycerol 

monoesterif ied with an edible fatty acid 
and further monoesterif ied with diacetyl 
tartaric acid ** 9.0 



Palsgaard® 0090: monoester of glycerol with 
15 fully hardened tallow fatty acids, content 

of monoester above 90% 6.1 

* contains a minor amount of partial ester of monomeric 
glycerol. The product has an acid value between 0 and 8 
and a saponification value between 130 and 145. 

20 ** the product has an- acid value of 85-110 and a 
saponification value between 485 and 520. 



Surface-active Mixture B 



A mixture of 

parts by weight 

25 Palsgaard® 1028: glycerol and polyglycerol 
(15% monomeric glycerol, 60% diglycerol and 
25% higher glycerol condensates) esterified 
with a mixture of palmitic and lauric acid * 59.6 
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Palsgaard® 0404 
Palsgaard® 3 502 



31.2 



9.0 



the product has an acid value between 0 and 3 and a 
saponification value between 125 and 140. 



5 



Surface-active Mixture C 



A mixture of 



parts by weight 



10 



Palsgaard® 1028 
Palsgaard® 0404 
Palsgaard® 3 502 



44 



84 



13 



Among the above Palsgaard® products, Palsgaard® 0090, Pals- 
gaard® 0404, Palsgaard® 1028 and Palsgaard® 1032 are whipping 
emulsif iers. 

Palm ker nel fat, PW 3 5 

15 Hardened palm kernel fat with a melting point between 3 3-36°C 
and a saponification value of about 250. The content of fatty 
acid is a mixture of about 6 wt% C8, 5 wt% C10, 45 wt% C12, 
12 wt% C14, 8 wt% C16, 15 wt% C18 and 7 wt% C18:l. 

Skimmed milk powder. Milex 

20 A skim milk powder containing 1 wt% milk fat, in average 

37 wt% milk protein, 50 wt% lactose, 8 wt% minerals, and max. 
4 wt% moisture. pH (in a 10 wt% solution): 6.65 in average. 

Cream Pre-Mix 

Sugar 50.8 wt% 

25 Pre-gelatinized starch 2 6.5 wt% 

Filled milk* 19.5 wt% 

Alginate 1.9 wt% 
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Sodium tetrapyrophosphate 



0.3 wt% 



Aroma 



0.6 wt% 



Sodium chloride 



0.3 wt% 



5 



Filled milk is a spray-dried product containing skim milk 
powder and hardened palm kernel fat, PW 35, in the ratio 



78:22. 

Determination of viscosity 

A portion of 500 g of the emulsion to be spray-dried is 
adjusted to 7 0°C, and the viscosity is measured by means of a 
10 Brookfield viscometer using an appropriate spindle* at 
20 rpm. 

* Spindle no. 3 is used in the range of 500 to 4 500 cps and 
spindle no. 4 is used in the range of 1000 to 8000 cps. 

Whipping Test 

15 Determination of the performance of a powder product as a 
whipping emulsifier in a sponge cake batter. 

The sponge cake batter is prepared from the following ingre- 
dients : 



20 



A^OO g granulated sugar 
318 g wheat flour 
200 g wheat starch 

28 g baking powder 
500 g whole egg 
2 00 g water 



25 



2 g sodium chloride 
52 g of the powder product to be tested 



The sponge cake batter is whipped by means of a Hobart™ A2 00 
mixer, whipping in the 3rd gear for 4 and 8 minutes, respec- 
tively. The whipping performance of the powder product is 
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measured as the specific volume (in g/ litre) of the sponge 
cake batter whipped in this manner. 

Reference powder product 



As a reference powder product with which the powder product 
5 according to the invention can be prepared , a spray-dried 
powder was made in the conventional manner using" skim milk 
powder as a carrier. The homogenized emulsion subjected to 
the spray-drying was made from the following recipe: 

Surface-active mixture A 14 wt% 

10 Skim milk powder 2 9 wt% 

Water 57 wt%. 



The above-mentioned ingredients were mixed and the resulting 
mixture was emulsified by recirculation by means of a gear 
pump at a counter pressure of 2 kp/cm 2 for 6-7 minutes. The 

15 emulsified mixture was homogenized by means of a homogenizer 
(type Rannie, a one-step homogenizer from Rannie A/S, 
Copenhagen) at a temperature of 75 °C and a homogenizing 
pressure of 75 kp/cm 2 . The emulsified, homogenized mixture 
which had a temperature of 75 °C was transferred to a 

20 spray-drying tower (Anhydro Compact, type 3.58.50.01 with a 
centrifugal atomizer and an atomizing velocity of 25000 rpm) 
and spray-dried at an inlet air temperature of about 190 °C 
and ^n outlet air temperature of about 90 °C. 

The powder product was sieved by means of a vibrating screen 
25 (type Allgauer) supplied with a 16 mesh screen and subjected 
to the Whipping Test. A range of typical results appear from 
Table I below: 
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TABLE I 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/i) 


390-430 


350-390 



5 These figures are reasonable comparison figures when evalua- 
ting the results of samples from Example 20 below. 

Furthermore, an identical, but non-sieved powder product was 
subjected to the Whipping Test. Typical results appear from 
Table II below. These figures are reasonable comparison 
10 figures when evaluating the results of samples from Example 
1-19. 



TABLE II 



Whipping time 


4 minutes 


8 minutes 


specific volume 






(g/i) 


400 +/-30 


390 +/-30 


Amypro® SWP (soluble wheat orotein) 



A soluble wheat protein having a protein content of 85 wt% , a 
fat content of 6 wt%, determined through a 4 hours extraction 
by means of CHCl 3 -methanol (2:1), an ash content of 5 wt% and 
20 a carbohydrate content of 4 wt% , all calculated on dry mat- 
ter. The nitrogen solubility index of the protein is more 
than 90% at pH below 3 and above 5 (the nitrogen solubility 
index is the percentage ratio between nitrogen content in 
supernatant and total nitrogen content determined by stirring 
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a 1% protein solution for 3 0 minutes, adjusting the pH to 6, 
and centrifuging the solution at 5000 g for 20 minutes) . 

Pea Protein Isolate 

A high viscous protein isolate made from dehulled peas, 
5 Contains 86 wt% protein in dry matter, 2 wt% carbohydrates, 
3 wt% fat (AOAC, 13th ed. 7.056) and 4 wt% ash, and a mois- 
ture content of 5 wt%. pH of a 10 % suspension: approximately 
7.5. Nitrogen solubility index, pH 7: at least 60. 

Variolac 83 (carbohydrate source) 

10 A spray-dried whey permeate powder. 

Lactose monohydrate content: at least 83.0 wt%, 

protein content: 4.0 wt% +/- 1.0 wt%, 

mineral content: 8.0 wt% +/2.0 wt% , 

moisture content: 3.0 wt% as a maximum, 
15 pH: 5.6 to 6.0 in a 10% solution. 

Flavolin (carbohydrate source) 

A whey powder comprising 1.5 wt% fat and 4.0 wt% moisture as 
a maximum, and in average 13 wt% milk protein, 71 wt% lac- 
tose, and 8.0 wt% minerals. pH (in a 10 % solution): 6.1. 

20 EXAMPLE 1 

650 g Pea Protein Isolate and 2200 g maltodextrin were sus- 
pended in water under stirring at a temperature of 55 °C. 14 00 
g of Surface-active Mixture A was melted at a temperature of 
80 °C. The molten Surface-active Mixture A was added to the 

25 suspension of Pea Protein Isolate and maltodextrin. Further- 
more, 50 g 3 3 wt% sodium hydroxide and 5700 g water were 
added. The resulting mixture was emulsified by recirculation 
by means of a gear pump at a counter pressure of 2 kp/cm 2 for 
6-7 minutes. The emulsified mixture was homogenized by means 

30 of a homogenizer (type Rannie, a one-step homogenizer from 
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Rannie A/S, Copenhagen) at a temperature of 75°C and a ho- 
mogenizing pressure of 75 kp/cm 2 . The emulsified, homogenized 
mixture which had a temperature of 75 °C was transferred to a 
spray-drying tower (Anhydro Compact, type 3.58.50.01 with a 
5 centrifugal atomizer and an atomizing velocity of 25000 rpm) 
and spray-dried at an inlet air temperature of about 190°C 
and an outlet air temperature of about 90 °C. The resulting 
powder product had a temperature of 45 °C at the Outlet. 

The powder product was subjected to the Whipping Test. The 
10 results appear from the following Table III: 



TABLE III 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/D 


422 


405 



15 EXAMPLE 2 

A powder product was prepared as described in Example 1 using 
the following ingredients in the preparation of the emulsion 
subjected to spray-drying: 

Surface-active Substance A 14 wt% 

20 Pea Protein Isolate 4 wt% 

Whey powder 24 wt% 

Sodium caseinate 1 wt% 

Water 57 wt% 



25 



The powder product was subjected to the Whipping Test. The 
results appear from the following Table IV: 
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TABLE IV 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/D 


374 


380 



5 EXAMPLE 3 

A powder product was prepared as described in Example 1 using 
the following ingredients in the preparation of the emulsion 
subjected to spray-drying: 

Surface-active Mixture A 14.0 wt% 
10 Pea Protein Isolate 4.5 wt% 

Whey powder 24.5 wt% 

Water 57.0 wt% 

The powder product was subjected to the Whipping Test. The 
results appear from the following Table V: 

15 TABLE V 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/D 


397 


384 



EXAMPLE 4 

20 A powder product was prepared as described in Example 1 using 
the following ingredients in the preparation of the emulsion 
subjected to spray-drying: 
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Surface-active Mixture A 15.0 wt% 

Pea Protein Isolate 4.5 wt% 

Whey powder 24.0 wt% 

Maltodextrin 1.0 wt% 

5 33 wt% NaOH 0.5 wt% 

Water 55.0 wt% 



The powder product was subjected to the Whipping* Test, 
results appear from the following Table VI: 



The 



TABLE VI 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/D 


404 


373 



10 



In the following Examples 5-16, the viscosity of the emulsion 
to be spray-dried was adjusted so that it did not exceed 4 000 
15 cps, as measured by means of a Brookfield viscometer on the 
emulsified, homogenized mixture just before transferring the 
mixture to the spray tower. 



EXAMPLE 5 



This example illustrates the effect on whipping performance 
20 resulting from using varying ratios between the protein and 
the carbohydrate. 



A powder product was prepared substantially as described in 
Example 1 using the following ingredients in addition to the 
water: 
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Surface-active Mixture B f 3 2.7 wt% , 

Amypro® swp in an amount varying from 9.7 wt% to 15.6 wt%, 
Variolac 83 in an amount varying from 57 wt% to 51.2 wt%, 
sodium hydroxide 100% , 0.5 wt%. 



5 The powder products prepared were subjected to the Whipping 
Test. The specific volumes, in g/ litre, measured at the 
various ratios between the protein and the carbohydrate, 
appear from the following table VII: 



TABLE VII 



Amypro® , 
wt% 


Variolac, 
wt% 


Specific 
volume at 
whipping 
time 4 
min, g/1 


Specific 
volume at 
whipping 
time 8 
min, g/1 


9.7 


57.0 


415 


421 


10.9 


55.8 


436 


440 


12.1 


54.7 


426 


432 


13. 3 


53 .5 


465 


457 


14.4 


52.3 


459 


458 


15r6 


51.2 " 


432 


436 



The yield of the spray-dried powder product was decreased 
(some of the emulsion sticking to the spray tower) in the two 
first experiments where the protein content was below about 
12 wt%. Thus, the most satisfactory results were obtained at 
25 an Amypro® content of 12.1 wt%. 



The following Examples 6-11 illustrate the effect on whipping 
performance resulting from the use of varying ratios between 
the content of the surface-active substances (varying from 
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32.7 wt% to 42.6 wt% of the dry matter content) and the 
content of carrier components (varying from 66.8 wt% to 
57.0 wt% of the dry matter content). 

EXAMPLE 6 

5 A powder product was prepared as described in Example 1 using 
the following ingredients in addition to the water: 



10 



Palsgaard® 1028 
Palsgaard® 04 04 
Palsgaard® 3502 
Amypro® SWP 
Variolac 83 
sodium hydroxide (33%) 



19,5 wt% 
10.2 wt% 

3.0 wt% 
12.1 wt% 
54.7 wt% 

0.5 Wt% 



The resulting powder product was subjected to the Whipping 
Test. The results appear from Table VIII below: 



15 TABLE VIII 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/D 


426 


432 



EXAMPLE 7 



20 A powder product was prepared as described in Example 1 using 
the following ingredients in addition to the water: 



Palsgaard® 1028 20.8 wt% 

Palsgaard® 0404 10.8 wt% 

Palsgaard® 3502 3.2 wt% 

25 Amypro® SWP 11.7 wt% 

Variolac 83 53.0 wt% 



WO 94/08468 

sodium hydroxide (3 3%) 



26 
0.5 Wt% 



PCT/DK93/00333 



The resulting powder product was subjected to the Whipping 
Test. The results appear from Table IX below: 



TABLE IX 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/i) 


444 


440 



EXAMPLE 8 

A powder product was prepared as described in Example 1 using 
10 the following ingredients in addition to the water: 

Palsgaard® 1028 22.0 wt% 

Palsgaard® 0404 11.5 wt% 

Palsgaard® 3502 3.5 wt% 

Amypro® SWP 11.3 wt% 

15 Variolac 83 51.2 wt% 

sodium hydroxide (33%) 0.5 wt% 



The resulting powder product was subjected to the Whipping 
Test. The results appear from Table X below: 



TABLE X 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/i) 


425 


425 
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EXAMPLE 9 

A powder product was prepared as described in Example 1 using 
the following ingredients in addition to the water: 



Palsgaard® 1028 23.9 wt% 

Palsgaard® 04 04 12-4 wt% 

Palsgaard® 3502 3.7 wt% 

Amypro® SWP 10.8 wt% 

Variolac 83 48.8 wt% 

sodium hydroxide (33%) 0.4 wt% 



10 The resulting powder product was subjected to the Whipping 
Test. The results appear from Table XI below: 



TABLE XI 



Whipping time 


4 minutes 


8 minutes II 


specific volume 

1 (g/D 


436 


432 



EXAMPLE 10 



A powder product was prepared as described in Example 1 using 
the following ingredients in addition to the water: 



Palsgaard® 1028 25.3 wt% 

20 Palsgaard® 0404 13.3 wt% 

Palsgaard® 3502 4.0 wt% 

Amypro® SWP 10.3 wt% 

Variolac 83 46.7 wt% 

sodium hydroxide (33%) 0.4 wt% 



25 



The resulting powder product was subjected to the Whipping 
Test. The results appear from Table XII below: 
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TABLE XII 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/D 


420 


420 



5 EXAMPLE 11 



A powder product was prepared as described in Example 1 using 
the following ingredients in addition to the water: 

Palsgaard® 1028 25,3 wt% 

Palsgaard® 0404 13.3 wt% 

10 Palsgaard® 3502 4.0 wt% 

Amypro® SWP 13.3 wt% 

Variolac 83 43.7 wt% 

sodium hydroxide (33%) 0.4 wt% 



The resulting powder product was subjected to the Whipping 
15 Test. The results appear from Table XIII below: 



TABLE XIII 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/D 


424 


429 



20 The results of Examples 6-11 show that the whipping perfor- 
mance is more or less the same for the different ratios. 
However, slightly better yields were obtained at the ratios 
of Examples 6-8 than at the ratios used in Examples 9, 10 and 
11. 
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The following Examples 12-15 illustrate the effect on whip- 
ping performance resulting from the use of varying ratios 
between the content of the protein, the content of the sur- 
face-active substances and the content of carbohydrate. 



5 EXAMPLE 12 



A powder product was prepared as described in Example 1 using 
the following ingredients in addition to the water: 

Palsgaard® 1028 25.2 wt% 

Palsgaard® 0404 13.3 wt% 

10 Palsgaard® 3502 4.0 wt% 

Amypro® SWP 8.3 wt% 

Variolac 83 48.7 wt% 

sodium hydroxide (100%) 0.4 wt% 



The resulting powder product was subjected to the Whipping 
15 Test. The results appear from Table XIV below: 



TABLE XIV 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/i) 


443 


424 



20 EXAMPLE 13 



A powder product was prepared as described in Example 1 using 
the following ingredients in addition to the water: 

Palsgaard® 1028 26.8 wt% 

Palsgaard® 0404 9.3 wt% 

25 Palsgaard® 3502 2.7 wt% 
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Variolac 83 
sodium hydroxide 
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7.8 wt% 
52.9 wt% 
(100%) 0.5 wt% 



The resulting powder product was subjected to the Whipping 
5 Test. The results appear from Table XV below: 



TABLE XV 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/D 


413 


408 



10 EXAMPLE 14 



A powder product was prepared as described in Example 1 using 
the following ingredients in addition to the water: 

Palsgaard® 1028 2 6.8 wt% 

Palsgaard® 0404 9.3 wt% 

15 Palsgaard® 3502 2.7 wt% 

Amypro® SWP 6.8 wt% 

Variolac 83 53.9 wt% 

sodium hydroxide (100%) 0.5 wt% 

The resulting powder product was subjected to the Whipping 

20 Test. The results appear from Table XVI below: 



TABLE XVI 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/i) 


431 


413 
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EXAMPLE 15 



A powder product was prepared as described in Example 1 using 
the following ingredients in addition to the water: 



Palsgaard® 1028 27.0 wt% 

Palsgaard® 0404 9.3 wt% 

Palsgaard® 3502 2.8 wt% 

Amypro® SWP 5 . 3 wt% 

Variolac 83 55.2 wt% 

sodium hydroxide (100%) 0.4 wt% 



10 The resulting powder product was subjected to the Whipping 
Test, The results appear from Table XVII below: 



TABLE XVII 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/i) 


407 


383 



The results of Examples 12 to 15 indicate that in these pilot 
tests, the whipping performance is good at low concentrations 
of the vegetable protein. 
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EXAMPLE 16 

A powder product was prepared as described in Example 1 using 
the following ingredients in addition to the water: 

Surface-active Mixture C in an amount of 141 parts by weight, 
5 Amypro® SWP in an amount varying from 0 to 65 pa£ts by 
weight, 

Carbohydrate in an amount varying from 222 to 287 parts by 
weight, 

Bases in an amount from 0 to 10 parts by weight. 

10 The powder products prepared were subjected to the Whipping 
Test. The specific volumes, in g/ litre, measured at the 
various ratios between the protein, the carbohydrate, and the 
base after 1 day storage appear from the following table 
XVIII: 

15 TABLE XVIII 



Amypro® , 
parts by 
weight 


Carbohy- 
drate , 
parts by 
weight 


base, 
parts by 
weight 


Specific 
volume at 
whipping 
time 4 
min, after 
1 day, g/1 


Specific 
volume at 
whipping 
time 8 
min, after 
1 day, g/1 


43 


235 a ' b 


5 C 


426 


410 


52 


235 d ' b 


5 C 


458 


435 


65 


222 e 


5 C 


443 


459 


43 


235 e ' b 


5 C 


432 


431 


52 


235 e 


5 C 


421 


435 


52 


235 e ' b 


5 f 


443 


457 


43 


225 e ' b 


10 f 


433 


443 


43 


225 e ' b 


109 


443 


450 
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43 


225 e ' b 


5 C and 5 
parts by 
weight of h 


442 


444 


52 


235 a 


5 C 


440 


445 


0 


287 e ' b and 
5 parts by 
weight of d 


0 


452 


427 


25 


262 e and 5 
parts by 
weight of d 


0 


476 


446 


0 


278 e ' b and 
5 parts by 
weight of d 


0 


442 


416 



a Variolac® 

b 9 parts by weight of sodium caseinate 
c sodium hydroxide 33 wt% 

d maltodextrin containing 2 0 dextrose equivalents 
10 e Flavolin 

f sodium hexametaphosphate 

3 urea 

h cysteine 

The specific volumes, in g/ litre, measured at the various 
15 ratios between the protein, the carbohydrate, and the base 
after 90 days storage appear from the following table XIX: 
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TABLE XIX 



Amypro® , j 
parts by ! 
weight 


Carbohy- 
drate, 
parts by 
weight 


base, 
parts by 
weight 


Specific 
volume at 
whipping 
time 4 
min, after . 
i dav - a/1 


Specific 
volume at 
whipping 
time 8 
min, after 
1 dav - cr / 1 


43 


235 a ' b 


5° 


403 


382 


52 


235 df b 


5 C 


399 


381 


65 


222 e 


5 C 


478 


480 


43 


235 e ' b 


5 C 


460 


459 


52 


235 e 


5 C 


465 


454 


52 


235 e ' b 


5 f 


448 


453 


43 


225 e ' b 


10 f 


426 


438 


43 


225 e ' b 


10* 


418 


420 


43 


225 e ' b 


5 C and 5 
parts by 
weight of h 


416 


417 


52 


235 a 


5 C 


415 


394 


0 


287 e ' b and 
5 parts by 
weight of d 


0 


509 


458 


25 


262 e and 5 
parts by 
weight of d 


0 


455 


420 
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0 


278 e ' b and 


0 


479 


443 




5 parts by 










weight of d 









a Variolac® 

b 9 parts by weight of sodium caseinate 
c sodium hydroxide 3 3 wt% 
5 d maltodextrin containing 20 dextrose equivalents 
e Flavolin 

f sodium hexametaphosphate 

g urea 

h cysteine 

10 The specific volumes, in g/ litre, measured at the various 
ratios between the protein, the carbohydrate, and the base 
after 180 days storage appear from the following table XX: 



TABLE XX 



Amypro® , 
parts by 
weight 


Carbohy- 
drate, 
parts by 
weight 


base, 
parts by 
weight 


Specific 
volume at 
whipping 
time 4 
min, after 
1 day, g/1 


Specific 
volume at 
whipping 
time 8 
min, after 
1 day, g/1 


43~ 


235 a ' b 


5 C 


410 


388 


52 


235 d,b 


5 C 


370 


357 


65 


222 e 


5 C 


488 


468 


43 


235 e,b 


5 C 


503 


461 


52 


235 e 


5 C 


472 


444 


52 


235 e ' b 


5 f 


460 


450 


43 ! 


225 e ' b 


10 f 


460 


444 


43 


225 e ' b 


109 


430 


403 
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43 


225 e ' b 


5 C and 5 
parts by 
weight of h 


474 


460 I 


52 


235 a 


5 C 


402 


369 


0 


287 e ' b and 
5 parts by 
weight of d 


0 


523 


481 


25 


262 e and 5 
parts by 
weight of d 


0 


472 


450 


0 


278 e ' b and 
5 parts by 
weight of d 


0 


496 


463 



a Variolac® 

b 9 parts by weight of sodium caseinate 
c sodium hydroxide 3 3 wt% 

d maltodextrin containing 20 dextrose equivalents 
10 e Flavolin 

f sodium hexametaphosphate 

9 urea 

h cysteine 

15 EXAMPLE 17 

10 kg of rinsed navy beans (Phaseolus Vulgaris L) with a 
length of 8-12 mm, a diameter of 1-6 mm, a water content of 
11.5 wt%, a protein content of 21.3 wt%, a fat content of 
1.6 wt%, a carbohydrate content of 47.8 wt%, a content of 

20 total dietary fibres of 17.0 wt% and a mineral content of 
4.0 wt% (ref: Sourci, Hartmann and Kraut, Nahrwert Tabelle, 
1989/90) were mixed with 35 kg water at 60°C in a mixing 
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process tank, SRB 50 from Scanima A/S, supplied with a heat- 
ing mantle and a turbo-wheel. The mixture of navy beans and 
water was heated to 85 °C by means of a steam supply in the 
heating mantle of the process tank under stirring. When the 
5 temperature was 85 °C the turbo-wheel of the process tank was 
started at high speed and the steam supply was cut off. The 
temperature of the mixture of water and beans was increased 
to 100 °C and the mixture was boiled at that temperature for 
15 minutes whereby the content of lectin was inactivated and 
10 the activity of proteinase inhibitors was decreased by about 
90% (ref : S. S. Deshpande, Critical Reviews in Food Science 
and Nutrition, vol. 32(4), pages 333-363, 1992). After boi- 
ling of the mixture of beans and water, the bean mixture was 
filled into containers and stored at -18 °C until further use. 



15 4328 g bean mixture was thawed and suspended under stirring 
and circulation pumping in 4 860 g water in a mixing tank. The 
aqueous suspended bean mixture was heated to 50 °C. 1313 g of 
Surface-active Mixture B was melted in a melting tank with a 
heating mantle for steam supplying at a temperature of 80°C. 

20 The molten Surface-active Mixture B was added to the aqueous 
suspension of bean mixture in the mixing tank. This mixture 
having a content of surface-active substances of 12.5 wt%, a 
content of bean mixture of 46.3 wt% (12.5 wt% dry matter and 
33.8 wt% water) and 41.2 wt% water was emulsified by 

25 recirculation by means of a pump (Stork SRTR 50 BGN) at a 
counter pressure of 2-kp/cm 2 in 6-7 minutes at 50 °C. The 
emulsified mixture was homogenized by means of a homogenizer 
(type Rannie, a one-step homogenizer, from Rannie A/S, 
Copenhagen) at a temperature of 50 °C and a homogenizing 

30 pressure of 75 kp/m 2 . The emulsified, homogenized mixture 

which had been heated to 75 °C was transferred to and spray- 
dried in a spray-drying tower (Anhydro Compact, type 
3.58.50.01 with a centrifugal atomizer and an atomizing 
velocity of 25000 rpm) in which the inlet air temperature was 

35 about 190°C and the outlet air temperature was about 90°C. 

The resulting powder product had a temperature of 35-4 0 °C at 
the outlet. 
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The powder product was subjected to the Whipping Test with 
the difference that 37 g of the powder product with a ratio 
of carrier : surf ace-active substance at 50:50 was used. Typi- 
cal results are in the range shown in Table XXI below: 

5 TABLE XXI 



Whipping time 


4 minutes 


8 minutes j 


specific volume 

(g/i) 


390-408 


380-390 



The results obtained are on the same level as the results 
10 obtained with the reference product. 

EXAMPLE 18 

A powder product was prepared substantially as described in 
Example 17 with the difference that 6570 g bean mixture, 2386 

15 g water and 1544 g of Surface-active Mixture B were used and 
this mixture having a content of surface-active substances of 
14.7 wt%, a content of bean mixture of 62.6 wt% (13.8 wt% dry 
matter and 48.8 wt% water) and 22.7 wt% water was added an 
amount of Fungamyl 18 OS (Fungal alpha-amylase obtained from a 

20 selected strain of Aspergillus oryzae, the amylase having the 
systematic name 1 , 4-or-D-glucan glucano-hydrolase (EC 
3.2.1.1)), corresponding to 0.1 wt% of the above-mentioned 
mixture, under stirring and recirculation in 4 minutes before 
the spray-drying process. 

25 The viscosity was measured by means of a Brookf ield 

viscometer at the emulsified, homogenized mixture at a tem- 
perature of 66 °C before transferring to the spray-drying 
tower. The viscosity is shown in Table XXII below: 
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TABLE XXII 



viscosity without treatment 
by enzyme 


7000 cps 


viscosity after treatment by 
enzyme 


3000 cps 



The viscosity of the enzyme-treated emulsified, homogenized 
mixture was a suitable viscosity for handling an aqueous 
homogenized emulsion in the spray tower and a viscosity of 
7000 cps was difficult to handle in the spray tower. 



10 The enzyme-treated powder product was subjected to the Whip- 
ping Test with the difference that the powder product had a 
ratio of carrier : surf ace-active substance at 48:52 and the 
exact amount was 37 g. No effect of the enzyme-treatment was 
observed on the resulting specific volume. 

15 EXAMPLE 19 

Powder products with navy beans as carrier were prepared as 
defined in Example 17 and according to the ratios of surface- 
active mixture and carrier as shown in Table XXIII below: 



TABLE XXIII 



Samples 


Surface-active 
substance wt% 


Carrier wt% 


Sample C 


36 


64 


Sample D 


46 


54 


Sample E 


56 


44 



The powder products were subjected to the Whipping Test with 
25 the difference that the amount in the sponge cake batter of 
the surface-active substance was 1.9 wt% and 2.4 wt%, respec- 
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tively. The results for 1.9 wt% and 2.4 wt% surface-active 
substance, respectively, in the sponge cake batter are shown 
in Tables XXIV and XXV below: 



TABLE XXIV 



5 


1.9 wt% surface- 
active substance* 


Sample C 


Sample D 


Sample E 




Specific volume 
(g/1) after 4 min. 


420 


405 


391 


10 


Specific volume 
(g/1) after 8 min. 


403 


383 


367 



* The exact amount of the powder product was 52 g, 40 g and 
33 g in sample C, D, and E, respectively. 



TABLE XXV 



2.4 wt% surface- 
active substance* 


Sample C 


Sample D 


Sample E 


Specific volume 
(g/1) after 4 min. 


389 


358 


368 


Specific volume 
(g/-±) after 8 min. 


390 


357 


342 



20 * The exact amount of the powder product was 67 g, 52 g and 
42 g in sample C, D, and E, respectively. 

The values for specific volume were on the same level or 
better compared to values obtained with the reference product 
containing Surface Mixture A. 
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EXAMPLE 20 

700 kg bean mixture was thawed and suspended under stirring 
and circulation pumping in 700 kg water in a mixing tank. The 
aqueous suspended bean mixture was heated to 50 °C by means of 
5 a plate-type heat exchanger. 187 kg of Surface-active Mix- 
ture B was melted in a melting tank with a heating mantle 
with steam supply at a temperature of 80 °c. The molten sur- 
face-active substance mixture was added to the aqueous sus- 
pension of bean mixture in the mixing tank. This mixture 

10 having a content of surface-active substances of 11.8 wt%, a 
content of bean mixture of 44.1 wt% (9.3 wt% dry matter and 
34.8 wt% water) and 44.1 wt% water was emulsified by 
recirculation by means of a gear pump in 80 minutes at 50°C. 
The emulsified mixture was heated to a temperature of 72 °C 

15 and homogenized by means of a homogenizer (type Rannie, a 
one-step homogenizer , from Rannie A/S, Copenhagen) at a 
temperature of 70-74 °C and a homogenizing pressure of 
75 kp/m 2 . The emulsified, homogenized mixture was transferred 
to and spray-dried in a spray-drying tower (APV Anhydro type 

20 2 with a centrifugal atomizer and an atomizing velocity of 

25000 rpm) in which the inlet air temperature was about 200°C 
and the outlet air temperature was about 85°C. The resulting 
powder product had a temperature of 35-40 °C at the outlet. 

The -powder product was subjected to the Whipping Test with 
25 the difference that 37 g of the powder product with a ratio 
of carrier: surf ace-active substance at 44:56 was used. The 
results are shown in Table XXVI below: 



TABLE XXVI 



Whipping time 


4 minutes 


8 minutes 


specific volume 

(g/i) 


448 


399 
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EXAMPLE 21 

223 kg Variolac 83, 39.3 kg Amypro® SWP and 375 kg water were 
mixed in a mixing tank under circulation pumping conditions 
and the suspended mixture was heated to 70 °C by means of a 
5 plate-type heat exchanger. 3.7 kg of a mixture of a surface- 
active mixture containing of citric acid ester of monoglyce- 
rol and 109 kg palm kernel fat, PW 35, were melted in a 
melting tank with a heating mantle with steam supply at a 
temperature of 80 °C The mixture of molten surface-active 

10 substance and palm kernel fat was added to the aqueous sus- 
pended mixture in the mixing tank. The obtained mixture was 
emulsified by recirculation by means of a gear pump in 10 
minutes. The emulsified mixture with a temperature of 60-70 °C 
was transferred to and spray-dried in a spray-drying tower 

15 (APV Anhydro type 2 with a centrifugal atomizer and an atomi- 
zing velocity of 2 5000 rpm) in which the inlet air tempera- 
ture was about 2 00°C and the outlet air temperature was about 
85°C. The resulting powder product had a temperature of 35- 
40°C at the outlet. 

20 The powder product was subjected to the Whipping Test with 
the difference that the whipped product was a cream mixture 
comprising 16 g of the powder product, 159 g Cream Pre-Mix 
and 500 g water, and a reference product was prepared fol- 
lowing the same recipe with the difference that the reference 

25 product contained a powder product comprising spray-dried 
milk, Milex, as a carrier. Furthermore, the whipping was 
carried out by means of a Hobart™ A200 mixer, whipping in the 
3rd gear for 1 minute and in the 2. gear for 2 minutes. 
Colour, sensor ic quality, consistency and baking of the cream 

30 were compared to the reference product. No differences were 
observed. 
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CLAIMS . 

1. A method for preparing a powder containing a food-im- 
proving surface-active substance selected from organic esters 
of lipid nature, comprising spray-drying an aqueous suspen- 

5 sion containing the surface-active substance and a vegetable 
protein to obtain a free-flowing powder having a % water con- 
tent which is at the most 6 wt%. 

2. A method according to claim 1, wherein the aqueous suspen- 
sion is an aqueous emulsion, 

10 3. A method according to claim 2, wherein the aqueous emul- 
sion is a homogenized aqueous emulsion. 

4- A method according to claim 1, 2 or 3 , wherein the indi- 
vidual particles of the resulting powder have a size in the 
range of 5-100 /m, such as 10-100 M m « 

15 5. A method according to any of the preceding claims, wherein 
the surface-active substance is selected from the group 
consisting of partial esters of polyhydric alcohols such as 
ethylene glycol, glycerol and propylene glycol, condensates 
of propylene glycol, condensates of ethylene glycol, con- 

20 densates of glycerol, sugars, e.g. sucrose and sorbitols, 
with-^acids selected from edible fatty acids, lactic acid, 
citric acid, malic acid, succinic acid, tartaric acid and 
acetic acid. 

6. A method according to any of the preceding claims, wherein 
25 the aqueous suspension additionally contains a carbohydrate. 

7. A method according to claim 6, wherein the carbohydrate is 
a disaccharide, e.g. lactose or an oligosaccharide, e.g. 
maltodextrin. 
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8. A method according to any of the preceding claims, wherein 
the water content in the aqueous suspension is in the range 
of 40 to 80 wt%, such as in the range of 4 0 to 7 0 wt%, such 
as in the range of 40 to 60 wt%, calculated on the weight of 

5 the total suspension. 

9. A method according to claim 1, wherein the content of the 
vegetable protein is in the range of 4 to 30 wt%; calculated 
on the dry matter of the suspension, preferably in the range 
of 8 to 25 wt%, such as in the range of 10 to 2 0 wt%. 

10 10 • A method according to claim 9, wherein the weight ratio 
between carbohydrate and vegetable protein which is in the 
range of 90:10 to 50:50, preferably in the range of 90:10 to 
70:30. 

11. A method according to claim 1 wherein the aqueous suspen- 
15 sion additionally contains a base. 

12. A method according to any of the preceding claims, where- 
in the vegetable protein is derived from leguminous seeds 
selected from peas, soybeans, navy beans and lupines. 

13 . A method according to claim 12 , wherein the vegetable 
20 protein is derived from navy beans. 

14. A method according to claim 12 or 13, wherein both the 
vegetable protein and the carbohydrate are derived from beans 
such as navy beans, in that a mixture prepared from boiling 
beans with water is used as a single component protein and 

25 carbohydrate supply. 

15. A method according to any of claims 1-11, wherein the 
vegetable protein is derived from a cereal selected from 
rice, wheat, rye, barley, oat and maize. 

30 16. A method according to claim 15, wherein the vegetable 
protein is derived from wheat. 
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17. A method according to claim 12 or 13, wherein the par- 
ticle size of the resulting powder product is in the range of 
20 to 90 /xm, preferably in the range of 40 to 70 /xm. 

18. A method according to claim 15 or 16, wherein the par- 

5 ticle size of the resulting powder product is in the range of 
5 to 40 fim, preferably in the range of 10 to 20 /im. 

19. A method according to claim 12, 13 or 17, wherein the 
content of the surface-active substance in the aqueous sus- 
pension is in the range of 25 to 70 wt%, calculated on the 

10 dry matter of the suspension, preferably in the range of 25 
to 60 wt%, and more preferably in the range of 35 to 55 wt%. 

20. A method according to claim 15, 16, or 18, wherein the 
content of the surface-active substance in the aqueous sus- 
pension is in the range of 25 to 70 wt%, calculated on the 

15 dry matter of the suspension, preferably in the range of 25 
to 50 wt%, and more preferably in the range of 2 5 to 45 wt%. 

21. A free-flowing powder product consisting of particles, 
each particle containing 10-80 wt% of a food- improving sur- 
face-active substance selected from organic esters of lipid 

2 0 nature, and a vegetable protein, the content of the protein 

being in the range of 4 to 30 wt%, calculated on the dry 
matter, preferably in the range of 8 to 25 wt%, such as in 
the -3?ange of 10 to 20-wt%. 

22. A product according to claim 21, wherein the individual 
25 particles of the powder have a size in the range of 5-100 /lot, 

such as 10-100 /xra. 

23. A product according to claims 21 or 22, wherein the 
surface-active substance is selected from the group consist- 
ing of partial esters of polyhydric alcohols such as ethylene 

3 0 glycol, glycerol and propylene glycol, condensates of 

propylene glycol, condensates of ethylene glycol, condensates 
of glycerol, sugars, e.g. sucrose, and sorbitols, with acids 
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selected from edible fatty acids, lactic acid, citric acid, 

malic acid, succinic acid, tartaric acid and acetic acid. 

24. A product according to any of claims 21-23, wherein the 
particles additionally contain a carbohydrate. 

5 25. A product according to claim 24, wherein the carbohydrate 
is a disaccharide, e.g. lactose or an oligosaccharide, e.g. 
maltodextrin . 

26. A product according to claim 24 or 25, wherein the weight 
ratio between carbohydrate and vegetable protein is in the 

10 range of 90:10 to 50:50, preferably in the range of 90:10 to 
70:30. 

27. A product according to any of claims 21-26, in which the 
particles contain a base. 

28. A product according to any of claims 21-27, wherein the 
15 vegetable protein is derived from leguminous seeds selected 

from peas, soybeans, navy beans and lupines. 

29. A product according to claim 28, wherein the vegetable 
protein is derived from navy beans. 



20 



25 



30. A product according to claim 28 or 29, wherein both the 
vegetable protein and -the carbohydrate are derived from beans 
such as navy beans. 

31. A product according to any of claims 21-27, wherein the 
vegetable protein is derived from a cereal selected from 
rice, wheat, rye, barley, oat and maize. 

32. A product according to claim 31, wherein the vegetable 
protein is derived from wheat. 
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33. A product according to any of claims 28-30, wherein the 
particle size of the powder product is in the range of 2 0 to 
90 fxm, preferably in the range of 4 0 to 70 fird. 

34. A product according to claim 31 or 32, wherein the par- 
5 ticle size of the powder product is in the range of 5 to 

40 fim, preferably in the range of 10 to 20 pm. 

35. A product according to any of claims 29-31 or claim 34, 
wherein the content of the surface-active substance is in the 
range of 20 to 70 wt%, calculated on the dry matter, prefer- 

10 ably in the range of 25 to 70 wt%, such as 25 to 60 wt%, e.g. 
in the range of 35 to 55 wt%. 

36. A product according to claim 31, 3 2 or 34, wherein the 
content of the surface-active substance is in the range of 20 
to 7 0 wt%, calculated on the dry matter, preferably in the 

15 range of 25 to 70 wt%, such as 25 to 50 wt%, e.g. in the 
range of 25 to 45 wt%. 

37. A product according to claim 23, which, when tested by 
the Whipping Test as defined herein, results in a specific 
volume after 8 minutes of whipping which is at the most 

20 500 g/1, such as 450 g/1, preferably at the most 430 g/1, 

more preferably at the most 410 g/1 and in particular at the 
most 3 90 g/1 such as at the most 3 50 g/1. 

38. A food product made with a powder product as defined in 
any of claims 21-37. 

25 39. A food product according to claim 38, which is a bakery 
product made using the powder product in an amount which is 
in the range of 0.1 to 5 wt%, preferably in the range of 0.2 
to 3 wt%. 

40. A food product according to claim 3 8 or 39, which is a 
3 0 sponge cake. 
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41. A food product according to claim 38 or 39 , which is 
Swiss roll. 
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